Mitochondria are essential organelles for neuronal survival and play important roles in ATP generation, calcium buffering, and apoptotic signaling. Due to their extreme polarity, neurons utilize specialized mechanisms to regulate mitochondrial transport and retention along axons and near synaptic terminals where energy supply and calcium homeostasis are in high demand. Axonal mitochondria undergo saltatory and bidirectional movement and display complex mobility patterns. In cultured neurons, approximately one-third of axonal mitochondria are mobile, while the rest remain stationary. Stationary mitochondria at synapses serve as local energy stations that produce ATP to support synaptic function. In addition, axonal mitochondria maintain local Ca 2+ homeostasis at presynaptic boutons. The balance between mobile and stationary mitochondria is dynamic and responds quickly to changes in axonal and synaptic physiology. The coordination of mitochondrial mobility and synaptic activity is crucial for neuronal function synaptic plasticity. In this update article, we introduce recent advances in our understanding of the motor-adaptor complexes and docking machinery that mediate mitochondrial transport and axonal distribution. We will also discuss the molecular mechanisms underlying the complex mobility patterns of axonal mitochondria and how mitochondrial mobility impacts the physiology and function of synapses.
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Introduction
Proper neuronal function and survival depend upon the supply of appropriate levels of ATP, approximately ninety percent of which is produced by mitochondria via oxidative phosphorylation. Neurons are highly polarized cells whose morphology precludes the efficient diffusion of somally produced ATP to distal processes. While the biogenesis of neuronal mitochondria is not well characterized, it is clear that the majority of mitochondria is produced in the cell body. Thus, distal cellular compartments such as synapses depend upon the efficient delivery of mitochondria through active transport to provide local sources of ATP. Additionally, mitochondria have been shown to aid in critical physiological processes, including the establishment of the axonal resting membrane poten- tial required for action potential propagation, the assembly of the actin cytoskeleton within presynaptic boutons (Lee and Peng, 2008) , and the myosin-driven mobilization of synaptic vesicles from the reserve pool to the readily releasable pool during sustained neuronal activity (Verstreken et al., 2005) . Furthermore, the ability of mitochondria to buffer Ca 2+ within presynaptic terminals appears to be involved in certain types of short-term synaptic plasticity (Tang and Zucker, 1997; Billups and Forsythe, 2002; Levy et al., 2003; Kang et al., 2008) . Thus, removing mitochondria from axon terminals results in aberrant synaptic transmission (Stowers et al., 2002; Guo et al., 2005; Verstreken et al., 2005; Ma et al., 2009 ). Many neurodegenerative diseases, including Huntington's disease, Alzheimer's disease, and amyotrophic lateral sclerosis, involve defects in mitochondrial function and transport (see reviews by Chan, 2006; Stokin and Goldstein, 2006) . Mitochondria are transported from the cell body along axonal microtubules (MTs) by protein motors to reach areas with high ATP and calcium buffering requirements like Nodes of Ranvier, axonal branches, active growth cones, and synapses (Fabricius et al., 1993; Morris and Hollenbeck, 1993; Mutsaers and Carroll, 1998; Ruthel and Hollenbeck, 2003; Kang et al., 2008; Zhang et al., 2010) . Generally, kinesin motors drive anterograde mitochondrial transport, while dyneins are responsible for retrograde transport (Fig. 1) . Individual mitochondrion, however, rarely move in only one direction.
